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Abstract.
BACKGROUND: There is little knowledge in the literature on the role of time-related variables for the prognosis of acute and
subacute low back pain (LBP).
OBJECTIVE: The aim of this study was to estimate the relationship between time-related LBP characteristics and prognostic
factors for acute/subacute LBP.
METHODS:We performed a prospective inception cohort study of 315 patients attending a health practitioner for acute/subacute
LBP or recurrent LBP. One-tailed correlations were conducted between patient characteristics and time-related variables.
RESULTS: The pattern of correlation between risk factors for and resources against persistent LBP differed between three
time-related variables. ‘Subacute LBP’ and ‘delayed presentation’ were positively associated with psychological factors. Both
indicators were negatively correlated with resources against development of persistent LBP. Moreover, ‘delayed presentation’
was related positively with occupational stressors. In contrast, ‘recurrent LBP’ was only related to more impaired health-related
factors.
CONCLUSIONS: Patients with current LBP waiting longer until seeking help in primary care have a more disadvantageous
profile of occupational and psychological risk factors and lower resource levels. A similar but less pronounced pattern occurred
in those with subacute LBP compared to those with acute LBP. Consideration of time characteristics of LBP may help to better
understand LBP.
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1. Introduction
It is beyond dispute that early identification of pri-
mary care patients with acute (< six weeks) and suba-
cute (six to twelve weeks) low back pain (LBP) at risk
of developing persistent LBP is essential [1,2] to re-
duce the socioeconomic costs and societal burden of
LBP [3]. In this patient group, a recent study demon-
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strated that psychological baseline predictor-variables
could detect patients at risk of developing persistent
LBP up to six months [4]. Screening for persistent
pain includes time-related pain characteristics; how-
ever, baseline-predictors in screening rarely include
time-related LBP characteristics. In sum, there is lit-
tle knowledge in the literature on the role of time-
related variables, such as waiting until LBP is in the
subacute stage before seeking treatment, for the prog-
nosis of acute and subacute LBP [5]. However, sub-
group analysis of LBP populations by time-related bi-
nary variables such as ‘acute/subacute LBP’ and ‘non-
recurrent/recurrent LBP’ or by time-related continuous
variables such as ‘delayed presentation’ (i.e. the time
between LBP onset and first health practitioner visit in
workdays) may contribute to an understanding of the
development of persistent LBP. A first step is to learn
more about the association of time-related character-
istics of LBP and known risk factors for the develop-
ment of persistent LBP such as reduced physical ac-
tivity, as well as resource factors preventing the devel-
opment of persistent LBP such as high job satisfac-
tion; these factors could be based on the recommen-
dations of the Multinational Musculoskeletal Inception
Cohort Study (MMICS) Statement [6]. This study con-
centrates on three time-related characteristics that may
be relevant in inception cohort studies.
Inception cohorts are considered to be the gold stan-
dard for cohort studies [7]. They are defined as “con-
secutive patients identified at the first visit for a prob-
lem” [8], or at an “early, uniform point in the course
of the specified health condition” [9]. Patients are in-
cluded in LBP inception cohorts as having acute or
subacute LBP based on the time point at which they
seek care from their health practitioner for the first time
with a new episode of LBP. Delayed care-seeking be-
haviour in patients with subacute LBP can be due to
higher workloads, work stress or the expectation of
self-healing.
At the first visit to a health practitioner for patients
with acute or subacute LBP, a new episode of LBP is
defined as at least 30 LBP-free days before the cur-
rent episode [10]. A strict definition of an inception
cohort is including only patients with non-recurrent
episodes [10,11]. A less strict definition is including
only patients with recurrent episodes. This variation
may result in censorship bias [7].
For patients with a new episode of acute or subacute
LBP, longer delay before initial presentation to a health
care practitioner may increase the risk of developing
persistent LBP. Problem-oriented coping with LBP in-
creases self-efficacy in individuals and decreases feel-
ings of helplessness [12]. Patients with severe LBP
who do not consult their health care practitioner or
aggravate their symptoms, experience fear and worry,
including disturbed sleep and reduced resources [13].
Thus, patients may have fewer resources for prevent-
ing persistent LBP. Therefore, it is imperative to eval-
uate the relationship between differences in presenta-
tion (e.g. presenting with acute vs. subacute LBP or
recurrent vs. non-recurrent LBP or ‘delayed presen-
tation’) and potential risk factors for persistent LBP.
These differences in presentation deemed to be most
important were presenting with: 1) a status of suba-
cute LBP at time of first visit to a health practitioner
(‘subacute LBP’); 2) a history of recurrent LBP (‘re-
current LBP’); and 3) a ‘delayed presentation’ (num-
ber of workdays from onset of LBP until first visit to
a health practitioner). It would also be informative to
determine the relationship between these differences in
presentation (i.e. time-related variables) and the pres-
ence of resources to prevent persistent LBP. This al-
lows an interesting comparison to see if it is predomi-
nantly potential risk factors for persistent LBP that re-
late to time-related variables or whether it is a lack of
resources to prevent persistent LBP.
We hypothesised that
(1) Risk factors for persistent LBP would be posi-
tively correlatedwith the three time-related vari-
ables a) ‘subacute LBP’, b) ‘recurrent LBP’ and
c) ‘delayed presentation’;
(2) Resources for preventing persistent LBP would
be negatively correlated with these time-related
variables.
2. Material and methods
This study was conducted according to the recom-
mendations of the Declaration of Helsinki (2008) and
has been approved by the local Lower South Regional
Ethics Committee (LRS/08/03/008). The protocol for
the study has been published previously [14].
An inception cohort of 315 consecutive patients
was recruited from primary care settings across New
Zealand. Patients were invited to participate when at-
tending a health practitioner for their first episode of
acute/subacute LBP, or for recurrent LBP as defined by
Stanton et al. as LBP with at least 30 LBP-free days
between episodes and additionally, exceeding 20 out of
100 points on the Visual Analogue Scale (VAS) [15].
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Table 1
Time-related LBP characteristics and risk factors for and resources against LBP
Variables Description (where appropriate)
Time–related LBP characteristics
Subacute LBP Acute (0) vs. subacute (1) New episode of LBP with a duration of six to twelve weeks [1]
Recurrent LBP Non-recurrent (0) vs. recurrent (1) At least 30 LBP-free days between episodes and additionally, ex-
ceeding 20 out of 100 points on the Visual Analogue Scale [15]
Delayed presentation Number of workdays Number of workdays from onset of LBP until first visit to a
health practitioner
Risk factors
Lifestyle factors Smoking (pack/years) Packs of cigarettes smoked per year
Functional limitation ODI Oswestry Disability Index
Pain Sensory pain All items taken from McGill Pain Questionnaire
Affective pain
Total pain
Pain intensity last week On Visual Analogue Scale (VAS)
Present pain intensity
Psychological factors Depression Defined by ZUNG Depression Index
Somatization Defined by Modified Somatic Perception Questionnaire
Fear avoidance beliefs Defined by Fear Avoidance Beliefs Questionnaire
Work activity
Physical activity
Pain catastrophizing Defined by Pain Catastrophizing Score (PCS)
Rumination To turn a matter over and over in the mind
Magnification Magnifying one’s actual symptoms
Helplessness
PCS total
Catastrophizers Score on PCS of > 24 out 52 points
Occupational factors Resigned attitude towards job Working in current position due to perceived lack of alternatives,
lowering of job expectations
Job content
Uncertainty Tasks and goals are not clear
Organisational problems Equipment and procedures are performance restraints
Work interruptions
Concentration requirements
Time pressure
Unfavourable ergonomics Prolonged sitting, standing or forward-bending posture
Emotional dissonance Having to express an emotion one does not feel
Expectations Expectations going back to work
Expect. back to work at 6 months
Demographics Age
Resources
Lifestyle factors Physical activity
Education status Higher education
General health SF 12 physical score Short Form-12 Questionnaire
SF 12 mental score
Occupational factors Job satisfaction
Job content
Method control E.g., independently plan and organize one’s own work
Time control E.g., influence on work scale and schedule
Social support
At work Perceived support with problems at work from supervisor and
colleagues
At home Perceived support with problems at work from friends, spouses
and relatives
We included patients between 18 and 65 years of
age; they had to be able to read and write in English,
and to provide written consent. Potential participants
were excluded if they had chronic LBP (LBP continu-
ing for more than twelve weeks at the time of the first
visit to a health practitioner) [16,17], specific LBP (e.g.
infection, tumour, osteoporosis, ankylosing spondyli-
tis, fracture, deformity, inflammatory process, cauda
equina syndrome) [18], a comorbidity such as painful
disabling osteoarthritis of hip or knee joints compro-
mising overall well-being, or if they no longer had LBP
at the time of the screening interview. Additionally, pa-
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tients were excluded if they were currently pregnant or
were unable to complete questionnaires.
Patients were screened using a structured standard-
ised phone interview. Eligible patients were sent a
questionnaire by mail and requested to return it in a
stamped addressed envelope. If not returned, reminders
were sent out after one and two weeks. As compensa-
tion for their time participants received a $NZ10 gro-
cery, fuel or book voucher of their choice. The ques-
tionnaire was based on the recommendations of the
MMICS Statement [6] looking at occupational, psy-
chological, social and biomedical (e.g. pain, disabil-
ity and physical activity) risk factors for the develop-
ment of persistent LBP and resources (job satisfaction,
method control at work, time control at work, social
support at work and at home) for the prevention of per-
sistent LBP (Table 1).
To test Hypothesis 1 and Hypothesis 2, we con-
ducted one-tailed Spearman rank correlations between
patient characteristics, (i.e. demographic characteris-
tics, potential risk factors for the development of per-
sistent LBP and resources for the prevention of persis-
tent LBP), and the three time-related variables ‘sub-
acute LBP’, ‘recurrent LBP’ and ‘delayed presenta-
tion’. In addition, in order to confirm significant asso-
ciations with non-parametrical statistics, acute vs. sub-
acute LBP and non-recurrent vs. recurrent LBP as di-
chotomous variables and ‘delayed presentation’ as a
continuous variable (number of workdays) were tested
using bi-serial Spearman rank correlations and Spear-
man rank correlation. Descriptive statistics are pre-
sented as means± standard deviations. Data was anal-
ysed using IBM SPSS Statistics 19 (IBM Corp., Ar-
monk, NY, USA). Statistical significance was set at the
P < 0.05 level, one-tailed.
3. Results
A total of 562 consecutive patients with acute or
subacute LBP were screened between April 2008 and
October 2010. One-hundred-and-twenty-four potential
participants were ineligible because they were either
LBP-free at the time of the screening interview (ten);
had been suffering from chronic LBP for more than
twelve weeks (93) or from specific LBP (eight); had
osteoarthritis of hips and/or knees (two); were preg-
nant (three); unable to attend assessment (two) or were
older than 65 years (six). Twenty-six patients declined
to participate and a further 97 did not respond despite
two reminders. This resulted in 315 patients who par-
ticipated in the study.
Two-hundred-and-twenty-two out of these 315 re-
spondents had a first episode of LBP. Ninety-two were
classified as having recurrent LBP. One participant did
not disclose details of his new LBP episode. Base-
line characteristics of the included participants differed
from census data of the New Zealand population with
regard to a higher education status, lower full-time em-
ployment rate, higher percentage of students and pro-
fessionals, lower percentage of participants working in
service or sales, lower age and higher percentage of
females in the current study sample [19–21].
Results show mainly positive correlations between
time-related LBP characteristics and risk factors, and
negative correlations between time-related LBP char-
acteristics and resources (Table 2). The pattern of sig-
nificant correlations, however, differs between time-
related LBP characteristics. Correlation analyses re-
vealed that psychological and, restricted to ‘delayed
presentation’, occupational risk factors for persistent
LBP were significantly correlated with ‘subacute LBP’
and ‘delayed presentation’ (Table 3). Resources for
preventing persistent LBP were inversely correlated
with ‘subacute LBP’ and ‘delayed presentation’. There
were fewer significant correlations with ‘recurrent
LBP’ that were restricted to LBP intensity and indica-
tors of general physical health.
‘Subacute LBP’ demonstrated statistically signifi-
cant correlations with six prognostic factors; positive
correlationswith one biomedical factor (‘pain intensity
last week’) and three psychological risk factors (‘pain
catastrophizing’, ‘magnification’, ‘helplessness’) and
negative correlations with two occupational resources
(‘job satisfaction’, ‘time control’). The strongest risk
factor was ‘magnification’, the strongest resource ‘time
control’ (Table 3).
‘Recurrent LBP’ correlated significantly with seven
prognostic factors. Positive correlations with biomed-
ical risk indicators included, ‘sensory’, ‘affective’ and
‘total pain’ as well as ‘pain intensity in last week’ and
‘functional limitation’ as measured by the Oswestry
Disability Index ODI. A negative correlation with a
resource factor was found in SF12 ‘physical health’
score and ‘education status’. The strongest risk factor
was ‘pain intensity last week’, the strongest resource
‘physical health’ (Table 3).
‘Delayed presentation’ demonstrated statistically
significant correlationswith 14 prognostic factors; pos-
itive correlation with risk factors included one biomed-
ical factor (‘functional limitation’), four occupational
risk factors (‘resigned attitude towards the job’, ‘un-
certainty’, ‘problem with organisation of work tasks’,
‘work interruptions’), six psychological risk factors
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Table 3
Risk factors for and resources against LBP
Variables Description (where appropriate)
Risk factors
Lifestyle factors Smoking (pack/years) Packs of cigarettes smoked per year
Functional limitation ODI Oswestry Disability Index
Pain Sensory pain All items taken from McGill Pain Questionnaire
Affective pain
Total pain
Pain intensity last week On Visual Analogue Scale (VAS)
Present pain intensity
Psychological factors Depression Defined by ZUNG Depression Index
Somatization
Fear avoidance beliefs
Defined by Modified Somatic Perception Questionnaire
Defined by Fear Avoidance Beliefs Questionnaire
Work activity
Physical activity
Pain catastrophizing Defined by Pain Catastrophizing Score (PCS)
Rumination To turn a matter over and over in the mind
Magnification Magnifying one’s actual symptoms
Helplessness
PCS total
Catastrophizers Score on PCS of > 24 out 52 points
Occupational factors Resigned attitude towards job Working in current position due to lack of alternatives
Job content
Uncertainty
Organisational problems
Work interruptions
Concentration requirements
Time pressure
Unfavourable ergonomics
Suppression of emotions
Expectations Expectations going back to work
Expect. back to work at 6 months
Demographics Age
Resources
Lifestyle factors Physical activity
Education status Higher education
General health SF 12 physical score Short Form-12 Questionnaire
SF 12 mental score
Occupational factors Job satisfaction
Job content
Method control E.g., independently plan and organize one’s own work
Time control E.g., influence on work scale and schedule
Social support
At work
At home
(‘depression’, ‘somatization’, ‘pain catastrophizing’,
‘catastrophizer’ status, ‘magnification’, ‘helplessness’).
Negative associations with occupational resource fac-
tors included ‘job satisfaction’, ‘method control’, and
‘time control’. The strongest risk factor was ‘help-
lessness’, the strongest resource ‘job satisfaction’ (Ta-
ble 3). Spearman rank correlations confirm the previ-
ously reported findings.
While the reported correlations so far were in line
with directional expectations and turned out to be sig-
nificant in one-tailed significance testing, many cor-
relations did not. The number of significant associa-
tions and the meaningful pattern of significant correla-
tions across time-related LBP characteristics, however,
rule out results that simply reflect significant coeffi-
cients turned out by chance in performing many tests.
The random expectation of significant correlations per
time-related indictor would be 5%, equalling one or
two significant correlation coefficients in 36 correla-
tion tests.
4. Discussion
The current study found that the presence of po-
tential risk factors for the development persistent LBP
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correlated with all time-related variables (‘subacute
LBP’, ‘recurrent LBP’, and ‘delayed presentation’) as
hypothesised. Further, the presence of resources for
persistent LBP prevention were inversely correlated
with all time-related variables, suggesting that in all
conditions, a lack of certain preventative resources is
present. Most interestingly, the time-related variables
of LBP had different patterns of risk factors for devel-
oping persistent LBP present. Participants with ‘suba-
cute LBP’ on presentation and those with ‘delayed pre-
sentation’ displayed similar risk profiles including psy-
chological risk factors and occupational resource fac-
tors; however, those with ‘recurrent LBP’ had different
potential risk factors present including ‘pain intensity’
and ‘functional limitation’. Further, different patterns
of resources for preventing persistent LBP were also
found between these time-related variables.
That there was a substantial overlap between the
patterns of prognostic factors of the time-related vari-
ables ‘subacute LBP’ and ‘delayed presentation’ is not
surprising as these two time-related variables are ex-
pected to correlate. As individuals suffering from sub-
acute LBP are somehow adapted to their LBP theymay
wait for a longer time to seek primary care. For both
variables occupational and psychological aspects were
revealed to be essential risk factors, with occupational
aspects also revealed to be essential resources (e.g. lack
of occupational resources was present in this sample).
In contrast, the pattern of prognostic factors for ‘recur-
rent LBP’ proved to be considerably different compris-
ing mainly biomedical risk factors and resources.
It is unclear why ‘recurrent LBP’ would be asso-
ciated with biomedical risk factors such as ‘pain in-
tensity’ or ‘physical health’ status and not associated
with any psychological or occupational risk factors.
This suggests that the development of persistent pain
in those with ‘recurrent LBP’ may be for different rea-
sons than the development of persistent pain in people
with ‘subacute LBP’ or ‘delayed presentation’ of LBP.
Alternatively, associations with psychological and oc-
cupational risk factors may have decreased in time, i.e.
in those with recurrent pain associations were stronger
when the first episode appeared but decreased after-
wards when other factors were more involved in sus-
ceptibility to recurrence of LBP. ‘Recurrent LBP’ and
prolonged LBP are different entities with different risk
factors and resources. Delayed care-seeking behaviour
may be due to higher work loads, work stress or the
expectation of self-healing.
To our knowledge this is the first investigation of
correlation between LBP status at initial presentation
to a primary care health practitioner and the presence
of potential risk factors and preventative resources for
developing persistent LBP. One strength of the current
study is that we measured this LBP status interval in
workdays – known to be a better indicator for a pre-
dominantly working population than a general count of
days. Another strength is that 93% of the correlations
and the inverse correlations – although not all signifi-
cant – showed the same direction as expected.
The limitations of our study include possible under-
sampling of non-English speaking participants, as due
to the mailed questionnaire format of data collection
we were unable to provide alternatives for people that
did not adequately understand English to complete the
questionnaires. Also the strength of the reported cor-
relations between 0.1 and 0.3 has to be considered as
small according to the convention of Cohen. Further-
more, for the two binary time-related variables ‘sub-
acute’ and ‘recurrent LBP’ it was theoretically pos-
sible to have a ‘Yes’ for both, ‘subacute’ and ‘recur-
rent LBP’. This was, however, extremely rare with only
six cases out of 315. Thus, there is a zero associa-
tion (−0.05) between ‘subacute’ and ‘recurrent LBP’.
This zero association itself is potentially clinically in-
teresting. Because of the small number of only six pa-
tients reporting both, ‘subacute’ and ‘recurrent LBP’,
we hesitate to report any characteristics of this group
as being clinically important. Association of ‘delayed
presentation’ and ‘recurrent LBP’ was small (0.13)
while ‘delayed presentation’ was meaningfully associ-
ated with ‘subacute LBP’ (0.49), meaning that these
patients waited with their first consultation until their
LBP had become ‘subacute’.
Implications for clinical practice are threefold; (1)
LBP patients in primary care with prolonged symp-
toms or delayed care-seeking behavior, who are at
risk of developing persistent LBP, should be screened
for psychological factors such as ‘magnification’ and
‘helplessness’; (2) In these patients, occupational re-
sources like ‘time control’ and ‘job satisfaction’ should
be addressed and strengthened in primary and sec-
ondary prevention,where feasible; (3) Patients with re-
current LBP do not benefit from such a screening as
these patients might have already adapted their work
to their recurrent LBP episodes; in this patient group
questions in regard to their work history, i.e. previous
work conditions, might provide further insights.
Future research should examine time-related vari-
ables that influence prognostic factors for LBP in dif-
ferent clinical settings such as predominantly retired or
unemployed populations. Furthermore, the pattern of
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delayed care-seeking behaviour in patients with ‘sub-
acute LBP’ or increased ‘delayed presentation’ should
be investigated, looking in more detail at workloads
and work stress as well as patient expectations of self-
healing. As ‘recurrent LBP’ and prolonged LBP are
different entities, their diverse association with occu-
pational and other factors for LBP in primary care
should be carefully considered when drawing conclu-
sions about their prognosis from LBP inception co-
horts. Further longitudinal studies should test whether
associations are directional in time, restricted to paths
from time variables to risk and resource factors or re-
verse or whether mutual associations in time exist.
5. Conclusion
In this study of patients with acute and subacute
LBP from a primary care setting, risk factors for per-
sistent LBP correlated with the three time-related vari-
ables ‘subacute LBP’, ‘recurrent LBP’ and ‘delayed
presentation’. Resources for preventing persistent LBP
inversely correlated with these time-related variables.
Further, the presence of potential risk factors for devel-
oping persistent LBP (as well as the lack of resources
for preventing LBP) was different between those with
‘subacute LBP’/ ‘delayed presentation’ and those with
‘recurrent LBP’. Hence, the influence of time-related
variables (e.g. ‘delayed presentation’ and/or the pres-
ence of ‘recurrent LBP’) on prognostic occupational,
psychological, social and biomedical factors for acute
and subacute LBP should be carefully investigated
when drawing conclusions from LBP inception co-
horts. Time-related LBP characteristics and especially
‘delayed presentation’ of first LBP to primary carers
should be assessed more often and tested for their prog-
nostic value in further studies.
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